The aim of this work was to investigate the influence of storage at 4 ºC in conventional or nitrogen 24 (N 2 )-enriched atmospheres for 3 months on the microbial status of sauerkraut obtained by natural 25 fermentation or by L. mesenteroides inoculation. The content of vitamin C, glucosinolate 26 derivatives and the antioxidant activity of stored sauerkrauts were also evaluated. Aerobic/anaerobic 27 mesophilic bacteria and lactic acid bacteria populations decreased sharply during N 2 storage, whilst 28 they increased during conventional storage. Ascorbigen and vitamin C levels decreased gradually 29 during storage and no significant differences were found between both storage types. The 30 concentration of nitriles and isothiocyanates decreased during storage and, in general, lower content 31 of these compounds were found in N 2 -stored sauerkrauts. The antioxidant capacity of fermented 32 cabbages was retained after storage at both conditions, and L. mesenteroides sauerkrauts presented 33 significantly higher antioxidant activity at the end of the storage period when N 2 atmosphere were 34 used. Thus, the use of N 2 -atmosphere during refrigerated storage is a promising and cost-effective 35 approach to improve the microbial quality of sauerkraut, and consequently, to extend its shelf-life. 36
and LAB were observed during conventional refrigerated storage for 3 months. At the end of the 170 storage period, an increase of 1.3, 1.1 and 1.2 log CFU/g in aerobic mesophilic bacteria, anaerobic8 mesophilic bacteria and LAB, respectively, were found in stored sauerkraut. These results indicate 172 that storage at atmospheric conditions was not able to inhibit the growth of these bacterial groups. 173
In contrast, refrigerated storage in N 2 -enriched atmosphere for 1 month caused a significant 174 decrease (P≤0.05) of all microbial groups in sauerkraut (reductions of 2-4 log CFU/g). A small rise 175 of these microbial populations was observed after 2 and 3 months of storage (P≤0.05), but microbial 176 counts were much lower than those observed in conventionally stored sauerkrauts. After 3 months, 177 sauerkrauts stored in N 2 atmospheres showed populations of aerobic mesophilic bacteria, anaerobic 178 mesophilic bacteria and LAB, between 3-5 log CFU/g lower than those conventionally stored. It is 179 well known that N 2 has an inhibitory effect on aerobic bacterial growth (Velu, 
L. mesenteroides sauerkratus stored in N 2 atmosphere were between 3 and 5 log CFU/g lower than 199
in those stored at conventional conditions and between 2-4 log CFU lower than in unstored 200 sauerkraut. These findings suggest that the use of N 2 -enriched atmospheres during refrigerated 201 storage could be a practical and economical approach to improve the microbial quality of 202 sauerkrauts and to extend their shelf-life. 203
ABG and vitamin C contents in stored sauerkrauts. ABG and vitamin C contents of natural 204
sauerkrauts during storage are summarised in Table 1 
Content of glucosinolate breakdown products (isothiocyanates and nitriles) in stored 247
sauerkrauts. Tables 3 and 4 collect the concentration of GLS hydrolysis compounds in sauerkrauts 248 11 obtained naturally or by L. mesenteroides inoculation during storage for 3 months. AC was the 249 major GLS derivative found in spontaneously fermented cabbage (5.8 µmol/100 g f.w), followed by 250 AITC (3.9 µmol/100 g f.w.), IBN (3.6 µmol/100 g f.w) and IB (3.1 µmol/100 g f.w) (Table 3) the GLS breakdown products reported by these authors was different. These differences can be 258 attributed to the variation in the GLS composition of the cabbages used in each study, which is 259 dependent on the cultivar. Differences in endogenous myrosinase activity and microbial populations 260 between different cultivars can also contribute to the differences in the composition of GLS 261 derivatives observed, as previously reported (Peñas et al., 2011 . 262 During conventional refrigerated storage, different tendency in the evolution of the GLS 263 derivatives analysed was observed (Table 3) . IB, AC and SFN declined gradually and losses of 264 about 18 %, 4 % and 17 %, respectively, were noted after 3 months. However, IBN and AITC were 265 stable during all the storage period. N 2 -storage led to significant reductions (P≤0.05) on the 266 concentration of IB, IBN and AITC when compared with conventional storage (Table 3) , whilst no 267 significant differences (P≤0.05) in AC and SFN contents were found at the end of the storage period 268 between both types of storage. 269 L. mesenteroides sauerkrauts (Table 4) and they have not found a clear tendency in the evolution of such compounds during storage since 292 their contents depended on the gas composition and storage conditions. However, there is scarce 293 information in the literature on the influence of CA storage and modified atmosphere packaging on 294 the concentration of GLS derivatives in Brassica vegetables. One study have reported that the 295 concentration of volatile isothiocyanates declined during the storage of cabbage in CA (2.5 % O 2 296 and 5 % CO 2 ) for periods from 38 to 172 days followed by refrigeration at 1 ºC to the 214 th day 297 (Berard, & Chong, 1984) . To the best of our knowledge, this is the first study reporting the 298 influence of N 2 -enriched atmospheres on the content of several phytochemicals of sauerkraut. Our 299 results indicate that similar contents of GLS degradation compounds were found in L. 300 
